In a recent paper Ergun et al. [Phys. Plasmas 9, 3695 (2002)] endeavor to obtain realistic 1-D numerical solutions of the Vlasov-Poisson equations for an oblique strong double layer in the space environment, given a set of data based constraints. Here it is argued that their numerical methods are overly simplified and that a fully dynamic, multidimensional analysis is needed even for the lowest-order solution.
The objective of Ergun et al . 1 is to derive self-consistent quasi-neutral particle distributions in an oblique strong double layer while incorporating particle and electric field data obtained with the Fast Auroral SnapshoT (FAST) satellite, specifically those illustrated in Figure 7 of a companion paper 2 . As a first step, 1 a smooth function dΦ/dz is fitted to the measured magnetic field-aligned electric field along the satellite path, where the path is parallel to the horizontal x-axis and perpendicular to the magnetic fieldaligned z-axis. Assuming that the double layer is planar with its electric field vector (E x ,0,E z ) at 63° angle with respect to the upward directed z-axis (while neglecting the measured E x ), this yields a potential Φ(z) that is monotone, thus greatly simplifying the problem at hand. Given this Φ(z), the authors proceed to find a suitable combination of ion and electron velocity distributions that allows quasi-neutrality throughout the z-range of the oblique electric field structure, including approximated measured distributions.
The principal free parameter is the velocity distribution of the low-energy electrons, which enter from below and become reflected within the upward electric field. Ambient electron measurements are only available for energies above those of satellite photo electrons (for energies above 100 eV). Resulting 1. While the quoted particle-in-cell numerical simulations 3 have yielded scale sizes in Debye lengths that are virtually independent of both double layer angle and ion gyro radii, other results, mainly analytical, suggest that oblique scale sizes are controlled by ion gyro radii. 4, 5 In any case, the simulated oblique structures have been found to substantially increase the magnetic moment of ions entering from the high potential side when these ions are treated as test particles. 
3 where ∆Φ is the potential difference of −37 V, q is an average charge density of 1.9 e cm -3 , ∆s is the distance into the charge layer, parallel to the electric field vector, and ε 0 is the vacuum dielectric constant, the distance ∆s comes to about 46 m. The corresponding increase in absolute electric field strength is ∆E ∼1.6 V m -1 , and the increase in perpendicular (⋅sin(63°)) electric field is ∆E 
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